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(54) Abstract Title , 

P rotecting the screen of a display 

(57) "A method and apparatus for protecting a screen of a plate type image display apparatus is disclosed, in 
which an A/D converter (30) converts' analog R. G, B image signals intn rjl ff foi R , G. B iman^ signals accordin g 
to a sampling clock. Also, a scaler (40) converts the digital R, G, B image signals into a frame unit, able to be 
displayed on an LCD module (80), such as a flat panel display, and transmits the signals corresponding to a 
signal input timing of the LCD module. A frequency detecting part (60) detects an output frequency of the 
scaler, and a microcomputer (10) determines whether the frequency detected by the frequency detecting part 
is within a prescribed frequency rangfe. In this way, a power supply for the LCD module is controlled. Thus the 
power supply for the LCD module is shut off when an erroneous frequency is detected and a normal screen is 
displayed when a normal frequency is received so that the LCD module is better protected, with enhanced 
reliability. 

RG.2 



R.G.B 



10- 



30 

4- 



50 



A/0 
converter 



PLL 



H/V sync 



frame buffer 
' memory 



scoter 



40 



-20 



70 - 

4 



Tx 



frequency 

detecting ^ 60 

. port 



microcomputer 



module power 
on/off 



inverter power 
on/oft 



80 

A. 



Rx 



83 



81 



lomp | 



TFT 
control 
part 

— r 

82 



I 



inverter J— 90 



CD 
U3 

ro 

CO 

on 
en 

00 



This printtakes account of replacement documents submitted after the date of filing to enable the application to comply >s. 
with the formal requirements of the Patents Rules 1995 



1/2 

FIG.1 



i 



R,G,B • 



A/0 
converter 



frame 
buffer 
memory 



SI 

3ler -X 



7 



scaler 



pa 



H/Vsync 



Tx 



•2 



microcomputer 



module power 
on/off 



inverter power 
on/off 



Rx 



6 | To 



7c 

4 



TFT 
control part 

— r~; 



lamp 



7b 



inverter^- 8 



FIG.2 



R.G.B 



10- 



30 



50 



A/D 
converter 



PLL 



H/V sync 



frame buffer 
memory 



scaler 



40 




20 



frequency] j J. 8 r 3 
detecting 4-60' 51 ^ 
part 



lamp 



microcomputer 



module' power 
on/off 



inverter power 
on/off 



82 



inverter 90 



2/2 



FIG.3 



( Start 1 

i 

Detect frequency of signal 

output from scaler " """"Si 



Is detected 
.frequency. in a predetermine 
frequency ranged 

S2 



Turn off power supply of inverter 
& LCD module/initialize A/D 
converter & scaler 



Re-detect frequency of signal 
output from scaler 



Is detected 
.frequency in a predetermined, 
.frequency rangej. " 

S6 

|Yes 



Turn on power supply of inverter 
k LCD module 



Yes 



S3 



Maintain current state 
as normal state 



S5 



S7 



C End ) 



IMAGE DISPLAY APPARATUS AND METHOD FOR PROTECTING A 



SCREEN OF AN IMAGE DISPLAY APPARATUS 

The present invention relates to an image display apparatus, and more 
5 particularly to an apparatus and a method for protecting a screen of a plate type 
image, display apparatus. 

» 

• v An image display apparatus is, in general terms, an apparatus for displaying an 
image signal of a prescribed format that has been transmitted from a source, 
' 10 such as an internal video card, on a display screeji. Such display is 
accomplished through a series of signal processing such as digital sampling and 
scaling. 

Image display apparatuses were originally small sized image display 
15 apparatuses using a cathode-ray tube. Recently, a digital type display 
apparatus, using a liquid crystal display (LCD) has been commercialized. It 
uses as a plate type displaying element appropriate for a large sized image 
display apparatus in line with a tendency towards a large size of the display 
apparatus in response to the development of the modem technique. 
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Figure 1 is a block diagram showing a construction of a prior art plate type 
image display apparatus. 

The prior, art plate type image display apparatus includes a microcomputer 1, 
which recognizes an input image format according to horizontal/vertical synchronized 
signals (H-Sync/V-Sync) transmitted from a video card, and outputs a control signal for 
displaying the signals according to the format. A PLL (Phase Locked Loop) 2 is included 
for generating a clock pulse for a selected mode according to the control signal of the 
microcomputer 1, and an A/D converter 3 samples R, G, B image signals transmitted 
from a main body according to the clock pulse provided from the PLL 2 to convert the 
R, G, B signals to digital signals. ' 

I The apparatus further includes a scaler 4 for converting the digital R, G, B image 
signals output from the A/D converter 1 to a frame unit to be displayed on a, liquid 
crystal display (LCD) module to transmit according to a signal input timing of the LCD 

module. A Tx 6 is provided to compress the output signal from the scaler 4 and to 
transmit a signal to an LCD module 7, which is provided to restore the compressed 
signal output from the Tx 6. The LCD module 7 is further used for driving a liquid 
crystal to display a screen. An inverter 8 drives a lamp 7c in the LCD module 7. 

. i 

Further, the LCD module 7 includes an Rx 7a for restoring the compressed signal 
output from the Tx 6, a TFT control part 7b for driving the liquid crystal according to 
the signal input from the Rx 7a to control chc screen to be displayed, and the lamp 7c. 



The operation of the prior art plate type image display apparatus will next be 
described. 

First, the microcomputer 1 recognizes a resolution of the horizontal/vertical 
synchronized signal transmitted from the video card as the signal is input. The 
microprocessor also controls the driving of a power supply and theiamp. 

The microcomputer 1 outputs a control signal to the PLL 2 for setting a sampling 
dock usedby the A/D converter 3 to convert the input image signaJ into a digital signal. 
The resulting resolution corresponds to a resolution preset by a user and a resolution 
supported by the plate type image display apparatus. 

The PLL 2 sets a sampling clock per mode according to a control signal output 
from, the microcomputer 1, and the A/D converter 3 samples the analog R, G, B image 
signals transmitted from the main body according to the clock pulse provided from the 
PLL 2. The analog R, G, R signals are thus converted to digital R, G, B signals. 

For example the digital sampling for an XGA signal is performed by generating 
a sampling clock of 65MHz according to a horizontal synchronizing signal timing for 
sampling the XGA image signal so that 8 bit digital R, G, B image signals are output. 

The scaler 4 performs a signal processing of the digital R, G, B image signals output 
from the A/D converter 3 according to the control signal of the microcomputer 1 - in a 
frame unit, and a frame buffer memory 5 stores an output from the scaler in the frame * 
unit. 



ThftTx6 then transmits wedigital R, G,B image signals stored in the frame buffer 
memory after compressing. 

The LCD module 7 drives the liquid crystal to display the screen by applying an 
outputsignalfromthescaler 4to the TfT control pan 7b orthesignal compressed by the 
Tx 6 and received via the Rx 7a tothe TFT control pan 7b, 

Further, the inverter 8 drives the lamp 7c in the LCD module 7 according to a 
control signal of the microcomputer 1 . That is, the LCD module 7 and the lamp 7c are 
turned off only when the user turns off the pmr supply. A chlorosis is otherwise 
generated when an abnormal horizontal/vertical synchronising signal is input. 

The plate type image display apparatus of the prior art as described above has 
several disadvantages. For example, the place type image display apparatus can not 
recognize data, power supply, and synchronizing sigruds applied to Ae plate W 
apparatus in an abnormal sequence. If such an abnormal signal is applied, the LCD 
module may be damaged. Further, when abnormal data is input, the whole screen of the 
plate type image display apparatus is displayed white due to the chlorosis since the 
abnormal data input can not be recognized. 

The above references are incorporated by reference herein where appropriate. 



An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

Another object of the present invention is to provide an apparatus and a method 
for protecting the screen of an image display apparatus chat substantially obviate one or 
more of the problems due to limitations and disadvantages of the prior art. 

Another object of the present invention is to detect abnormal input data. ^ 
Another object of the present invention is to control the driving of at least one of 
the power, supply and the lamp in a display apparatus. ^~ 
* A further object of the present inven don is to display a normal screen on an image 
display by compensating errors. 

A further object of the present invention is to prevent chlorosis in a display 
module. 

The present invention is set out in the independent claims. Some optional 
features are set out in the claims dependent thereto. 

To achieve at least these and other advantages in whole or in part according 
to one embodiment, there is provided 

an apparatus for protecting a screen of a plate type image display apparatus including a 
liquid crystal display (LCD) module and an inverter, comprising an A/D converter for 
converting an analogue image signal into a digital image signal according to a sampling 
dock, a scaler for converting digital R, G, B image signals output from the A/D converter 
into a frame unit able to be displayed on the LCD module to transmit according to a 



frequency of a signal output from the scaler, anda microcomputer for controlling power 
supply to the LCD module and the inverter by determining whether the output 
frequency detected by the frequency detecting part is within a predetermined preset 
frequency range. 

According to another embodiment 
there is provided a method for protecting a screen of a plate type image display apparatus 

including an A/D converter, a scaler, an inverter and a liquid crystal display (LCD) 
module, the method including determining whether an output fiequency of the 
. scaler is within a 

predetermined preset frequency range or not, turning off power supply of the inverter 
and the LCD module and initialising the A/D converter and the scaler if the detected 
output frequency is not in the predetermined preset frequency range, and turning on the 
power supply of the inverter and the LCD module and displaying a normal screen if the 
detected output frequency is in the predetermined preset frequency range. 

According to a further embodiment 
there is provided an image display apparatus that includes a scaler to convert image signals 

into a frame unit to be displayed on an LCD module, and to transmit the signals 

. i 

corresponding to a signal input timing of the LCD module, a frequency detector to detect 
an output frequency of the scaler, and a microcomputer to detennine whether the output 
frequency detected by the frequency detector is within a prescribed frequency range, and 
to control a power supply for the LCD module. 



According to one embodiment there is provided a method for protecting a 
screen of an image display apparatus that includes determining whether an 
output frequency of a scaler is within a prescribed frequency range, turning off 
a power supply of a LCD module and initializing the scaler if the detected 
5 output frequency is not within the prescribed frequency range, and turning on 
the nower supply of the LCD module and displaying a normal screen if the 
detected output frequency is within the prescribed frequency range. 

According to yet another embodiment there is provided an image display 
10 apparatus that includes a video signal processor to receive a video signal of a 
first format and output a video signal of a second format, a. formatter to format 
the signal of the second format for displaying an output screen, an output 
module t6 provide the formatted signal from the formatter to the output screen, 
and a control unit, which detects the frequency of the formatted signal from the 
15 formatter, and prevents the operation of the output module if the frequency is 
outside of a prescribed range. 
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According to one embodiment there is provided an image display method and 
apparatus for protecting a screen of a plate type image display apparatus in 
which an A/D converter converts analog R, G, B image signals into digital R, 
G, B image signals according to a sampling clock. Also, a scaler converts the 
digital R, G, B image signals into a frame unit, able to be displayed on an LCD 
module, such as a flat panel display, and transmits the signals corresponding to 
a signal input timing of the LCD module. A frequency detecting part detects an 
^output frequency of the scaler7 and a microcomputer determines whether the 
frequency detected by the frequency detecting part is within a prescribed 
frequency range. In this way,"a power supply for the LCD module is controlled. 
Thus, the power supply for the LCD module is shut off when an erroneous 
frequency is detected and a normal screen is displayed when a normal 
frequency is received so thaHhe LCD module is better protected, with enhanced 
reliability. . 



The present invention can be carried out in several ways. Specific 
embodiments will now be described by way of example, with reference to the 
accompanying drawings in which like reference numerals refer to like elements, and 
wherein: 

Figure 1 is a block diagram that shows a nrinr .** «. 

snows a prior art plate type image display 
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Figure 2 is a block diagram that shows «n m^.^.. * . 

^u^iou* umi snows an apparatus for protecting a screen of 

a plaie ^ miage display appaiw ae^^ 
invention; and 



Aj shown in Figure 2, an apparatus for protecting a screen of a plate type image 
recogniringaiapminupfernm^eor* 

Sy^^)^,^^^,^^^^^ APli(PW 
IjXkEd ^ 20 »P~"«" » SM. . doekpulscper^ «eorf ias » , control 
signal of the microcomputer 10, ^»A/Dcoirvener 30 it ptovideda sample R.G.B 



9 



image signals transmitted from a main body to convert the image signals into 
digital R, G, B image signals according to a clock pulse provided from the PLL 
20. 

The apparatus further includes a scaler 40 for converting the digital R, G, 
5 B image signals output from the A/D converter 30 into a frame unit, able to be 
displayed on the LCD module, to transmit a signal according to a signal input 
timing of the LCD module. A frame buffer memory 50 is provided to store the 
jmage signals converted by the scaler 40 in a frame" unit, and a frequency 
detecting part 60 is provided for detecting an output frequency of the scaler 40. 
1 0 The apparatus further includes a Tx 70 for compressing the output signal 

from the scaler 40 to transmit, a liquid crystal display (LCD) module 80 for 
> driving a liquid crystal to display a screen according the output from the scaler 
40 or the signal compressed by the Tx 70, and an inverter 90 for driving a lamp 
V 83 in the LCD module 80. 
15 The LCD module 80 includes an Rx 81 for restoring the signal 

compressed by the Tx 70, a TFT control part 82 for driving the liquid crystal 
according to the signal input from the Rx 70 or the scaler 40 to display the 
screen, and the lamp 83 to be driven according to a control signal of the; 
microcomputer 10. 

20 The operation of the apparatus for protecting a screen of a plate type 

- image display apparatus constructed as above will next be described. 

The microcomputer 10 preferably recognizes a resolution of an input i 
horizontal/vertical synchronized signal and outputs a control signal. This is 
done by 
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comperisatingan error of theinput data according to a detection result, which determines 
whether an output frequency of the scaler 40 detected by die frequency detecting part 60 
is within a prescribed frequency range. 

The PLL 20 sets a clock pulse per mode according to a control signal output from 
the microcomputer IQ^and the A/D converter 30 samples the analog R, G, B image signals 
transmitted from a video card according to the clock pulse provided from the PLL 20. 
The analog image sipiais are thus converted to digital R, G,B signals. 

The scaler 40 adjusts an output from the A/D converter 30 by a frame unit 
corresponding to a prescribed resolution according to the control signal of the 
microcomputer 10, and the frame buffer memory 50 stores the adjusted image signal 
output from the scaler 40 by the frame unit. 

The frequency detecting pan 60 next detects an output frequency of the scaler 40 
and transmits the detected output frequency' to the microcomputer 10. 

The Tx 70 transmits the signals output from the scaler 40 after compression, and 
the Rx 51 restores the compressed image signal input from the Tx 70 to an original image 
signal. 

The TFT control pan 82 drives the liquid crystal to display the screen by receiving 
an output signal from the scaler 40 or the Tx 81. The inverter 90 drives the lamp 83 in 
the LCD module 80 according to a control signal of the microcomputer 10. 
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SpecificaUy, thepo^s^ 
and the A/D convener30 and ihcscalcr40are initialized if the frequency detected by the 
frequency detection part 60 is out of the prescribed frequency ranged 

Then, an output frequency of the scaler 40 is detected again and a normal screen 
is displayed by /applying the power supply to the LCD module 80and the inverter 90 if 
the re-detected output frequency is within the prescribed frequency range. 

Now, a method for protecting a screen of a plate type image display apparatus 
according to a preferred embodiment of the present invention will be described. 

Referring to Figure 3, a frequency of an output from the scaler 40 is detected as 
shown in step Si. Next, it is determined whether the detected frequency is within a 
prescribed frequency range, as shown in step S2. The prescribed preset frequency range 
is preferably a range of error of an input frequency of the LCD module. 

According to the result of the determination from step S2, a screen is displayed in 
a normal state by maintaining a current normal state, if the detected frequency is within 
the prescribed frequency range as shown in step S3. 

If, on theother hand, the detected frequency is not within theprescribed frequency 
rangeasaresultofmedeternimadon.mepowersupplyfor andthe 1 

inverter 90 is turned off and the A/D converter 30 and the scaler 40 are initialized in 
response to die tu rning off of the power supply for the LCD module 80 and the inverter 
90 as shown in step S4. 



Then, a frequency of an output from the scaler 40 is re-detected 
according to step S5 and analyzed to determine whether the frequency is within 
the prescribed frequency range, as shown in step S6. 

According to the result of the determination in step S6, the normal screen 
is displayed by turning on the power supply for the LCD module 80 and the 
inverter 90 if-the detected frequency is within the predetermined preset 
frequency range as shown in step S7. 

As described herein, in the apparatus and the method for protecting a 
screen of a plate type image display apparatus according to the preferred 
embodiment of the present invention, a current state is maintained if a detected 
output frequency of the scaler 40 is within a prescribed frequency range. 
Additionally, a power supply for the LCD module 80 and the inverter 90 is 
turned off, so as to rdnirnize the damage to the screen if the detected output is 
not within the prescribed frequency range based on the output frequency of the 
scaler 40. 

Further, if the power supply for the LCD module 80 and the inverter 90 
is turned off, the A/D converter 30, and the scaler 40 are initialized (for 
example, reset), and an output frequency of an applied data is detected again to 
determine whether the frequency is within the prescribed frequency range, 

As a result of the secondary determination, if the re-detected output 
frequency is within the prescribed frequency range, the LCD module 80 and the 
inverter 90 are 
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prc£eaibtynorm&ysvpp\kdvrixh power from the power supply and the normal screen 
is displayed. 

The apparatus and the method for protecting a screen of a plate type image display 
apparatus according to the present invention has many advantages. 

For example, the chlorosis generated due to the generation of an error may be 
prevented in advance by shutting off the power supply applied to the LCD module, so as 
to temporarily stop a screen state. This is accomplished by generating an error when a 

' -3* 

detected frequency of an output from the scaler deviates from a predetermined frequency 
range, and a normal operation is performed if a normal signal is applied. 

Moreover, the LCD module may be protected by preventing the chlorosis due to 
■ the generation of error in advance. 

Also, the reliability of products may be improved by providing a normal screen 
state to a user by compensating errors. 

The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. 



CLAIMS : 

1 . An image display apparatus, comprising: 

a scaler to convert image signals into a frame unit to be displayed on an LCD 
module, and to transmit the signals corresponding to a signal input timing of the 
LCD; module; " 

a frequency detector to detect an output frequency of the scaler; and 

a microcomputer to determine whether the output frequency detected by the 

frequency detector is within a prescribed frequency range, and to control a power 

supply for the LCD module. 

2. The apparatus of claim 1, wherein the microcomputer shuts off the power 
supply for the LCD module and an inverter if the output frequency of the scaler 
detected by the frequency detector is not within the prescribed frequency range. 



3. The apparatus of claim 1 or claim 2, wherein the microcomputer outputs 
control signal to control a display according to an image format corresponding to 
horizontal/vertical synchronizing signal (H-sync/V-sync). 



4. The apparatus of any one of the preceding claims, wherein the image signals 
are one of analog R, G, B image signals and digital R, G, B image signals. 
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5. The apparatus of claim 4, farther comprising: 

an A/D converter to convert analog R, G, B image signals into digital R, G, 
B image signals; and ^_ 

a Phase Locked Loop (PLL) to provide a sampling clock for the A/D 
converter ^ 

determining whether an output frequency of a scaler is within a prescribed 
frequency range; 

mrnmgoffapowcrsupprvofaLCDxnodtJeandinit^ 
detected output frequency is not wfchin the prescribed frequency range; and 

turning on the power supply of the LCD module and displaying a normal 
screen if the detected output frecpency is withm the prescribe 

7. • The method of claim 6, further comprising displaying a current normal 
screenifmeinidalrydetected output^ 



8. The method of claim 6 or claim 7, wherein the screen is in a temporary 
stop situation if the power supply for the LCD module and the inverter is turned 
off. 

5 9. The method of any one of claims 6 to 8, wherein an output frequency of 
the scaler is continuously detected if a secondarily detected output frequency of 
the scaler is not within the prescribed frequency range. 

10. The method of any one of claims 6 to 9, wherein the prescribed 
10 frequency range comprises a range of an- error of an input frequency of the LCD 

module, 

11. The method of any one of claims 6 to 10 5 further comprising initializing 
an A/D converter if the detected output frequency is not within the prescribed 

15 frequency range. 

12. An image display apparatus, comprising: > 

a video signal processor to receive a video signal of a first format and 
output a video signal of a second format; 
20 a formatter to format the signal of the second format for displaying an 

output screen; 

an output module to provide the formatted signal from the formatter to 
the output screen; and 
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acontro!unit.^ch detects xhei^en^ 

fomutter.andpreventstheoperation of the ou^ut module if the frequency is outside of 
a prescribed range* 

13. TWparacusofd^ 
format is digital. 

14. The apparatus of claim 12 or claim 13, wherein the formatter comprises: 

a scaler to convert the signal of tbe second format into a frame unit; 
a frame buffer to store the frame unit; and _ 
a transmitter coupled to the scaler to compress the frame unit signal and 
provide the compressed frame unit signal to the output module. 

\ \ ■ 

15. TT^apparatts ofany oneof dato Uto 14, wherein the video signal 
processor comprises: 

a microcomputer, coupled to receive horizontal and vertical synchronizing 
signals and generate a control signal; 

a Phase' Locked Loop (PLL), to generate a clock frequency based on the 
control signal; and 

a format converter to convert the first signal format to the second signal 
format in accordance with the clock frequency. 
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16. The apparatus of any one of claims 12 to 15, wherein the control unit 
comprises a frequency detector. 

17. The apparatus of any one of claims 12 to 16, wherein the output module 
comprises a flat panel display. 

I 

18. The apparatus of any one of claim 12 to 17, wherein the output module 
comprises a video receiver to receive the-formatted signal, a control part to 
drive the display, and a lamp. 

19. The apparatus of claim 18, wherein the video signal processor prevents 
the supply of power to the output module when the control unit determines that 
the frequency of the formatted signal is outside of the prescribed range. 

20. The apparatus of claim 18 or claim 19, wherein the receiver receives and 
decompresses a compressed video signal formatted for a frame, and the 
controller is a TFT controller to drive a liquid crystal display. » 
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